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Theaimofthisstudywastoidentifyquestionsthatcouldestimategripstrength.Twenty-sixquestionsaboutthedegreeofperceived
diﬃculty performing manual tasks as well as two questions concerning self-rated grip strength were developed and completed by
123 community-dwelling older adults, followed by grip strength measurements using a Martin vigorimeter. Multiple regression
analyses withall of theparticipants revealed that the question about the diﬃculty ofopening a jar (question 4) was mostassociated
with grip strength. When analyses were done by gender, the same question showed the best correlation for women, whereas the
one for men was self-rated grip strength compared with people the same age (question 28). For the women, age and question 4
together explained 54% of the variance in their grip strength and for the men, age and question 28 explained 46%. Further studies
are needed to identify other information that could help to better estimate grip strength for use in epidemiological surveys.
1.Introduction
Many older adults have to deal with disabilities in mobility,
activities of daily living (ADL), or instrumental ADL [1].
Among other impairments, decrease in grip strength may be
related to these aging-related disabilities. Grip strength is
often used as an indicator of general muscle strength and is
a good estimate of upper limb strength [2]. It is an easily
measurable variable [3, 4] and a good indicator of frailty and
future disability [5–7]. Suﬃcient grip strength is necessary
to perform many ADLs and may be indicative of functional
independence [8].
Using a dynamometer is the best way to measure grip
strength. No other valid objective method is currently avail-
able. Therefore, grip strength measurements cannot be in-
cluded in large epidemiological studies, which are frequently
conducted by phone or mail questionnaires. These question-
naires present many advantages when compared to face-to-
face interviews. They are cheaper, they do not require spe-
cialized equipment, they take less time, and they overcome
diﬃculties related to population geography. Therefore, the
development of an alternative to direct measurement of grip
strength could allow an estimated measure to be included in
population-based surveys on aging and activity limitations.
Adding grip strength estimation to such surveys could help
to appraise the vulnerability of the older population with
the aim of promoting health and implementing preventive
strategies as well as organizing and planning services to
address these population’s needs [9].
Theobjectiveofthestudywastoidentifyquestionsabout
tasks or daily activities done with the hands that could be
g o o de s t i m a t o r so fo b j e c t i v e l yd e t e r m i n e dg r i ps t r e n g t h .2 Journal of Aging Research
2.MaterialandMethods
2.1. Development of a Hand Activity Questionnaire. At w o -
section questionnaire comprising 28 questions was devel-
oped by the authors (see the Appendix). The ﬁrst section
contains 26 questions about the degree of diﬃculty (0: none
at all; 1: a little; 2: moderate; 3: a lot; do not know/not appli-
cable) in performing diﬀerent tasks of daily living involving
grip strength, such as opening a jar, carrying a bag of
groceries, and holding a dictionary. The choice of these tasks
wasﬁrstbasedonananalysisoftasksoractivitiesthatrequire
diﬀerent amounts of grip strength. Then the relevance of
these activities was discussed with experienced occupational
therapists and physical therapists. Modiﬁcations were made,
which led to the current version. The second section of the
questionnaire contains two questions about self-rated grip
strength as compared to (1) the participants’ own strength
10 years ago (0: similar, 1: slightly reduced, 2: moderately
reduced, 3: considerably reduced), and (2) other people at
t h es a m ea g e( 0 :v e r yg o o d ,1 :g o o d ,2 :f a i r ,a n d3 :p o o r ) .
2.2. Empirical Data Collection. In order to identify questions
that could be the best estimators of grip strength, a cross-
sectional study was carried out with people aged 50 years
and older living independently in the community (home
or private residence for older adults) in the province of
Quebec, Canada, and presenting diﬀerent levels of activity
and abilities. People suﬀe r i n gf r o ma c u t ep a i na sw e l l
as those who had moderate-to-severe cognitive problems
(based on clinical judgement) were excluded from the study.
All participants signed an informed consent form. The study
was approved by the research ethics board of the Health and
Social Services Center, University Institute of Geriatrics of
Sherbrooke.
To be representative of the population, participants were
recruited as much as possible considering demographics for
age and gender using the 2008 age pyramid for Quebec [10].
Using convenience and snowball samplings, recruitment was
carried out in diﬀerent environments frequented by older
adults (home, private residence for older adults, mall, and
leisure center) and among the researchers’ family circles.
Participants were evaluated once by the ﬁrst ﬁve authors
in a 30-minute face-to-face interview at the location where
they were recruited, usually their own living environment.
They were asked to complete a sociodemographic question-
naire followed by the hand activity questionnaire described
earlier. Then, the grip strength of both their hands was meas-
ured using a Martin vigorimeter (Gebr¨ uder Martin, Tuttlin-
gen, Germany) [11]. This instrument consists of a rubber
bulb which is grasped by the hand, a rubber connecting tube,
and a manometer. The pressure in the bulb is registered on
themanometer.Threesizesofbulbsareavailable.TheMartin
vigorimeter was chosen over the Jamar dynamometer since it
is more suitable for an aging population as it does not put
pressure on weak or painful joints [12]. In addition, these
twoinstrumentsarehighlycorrelated(0.90and0.89,accord-
ing to the hand) [12]. In the present study, two vigorimeters
were used, one with the pressure measured in kPa and the
other in pounds per square inch. To be consistent, the kPa
Table 1: Characteristics of the participants.
All
n = 123
Women
n = 79
Men
n = 44
Age (mean, SD) 66.1 (12.6) 67.9 (13.1) 62.8 (10.9)
Freq (%) Freq (%) Freq (%)
Hand dominance Right 108 (87.8) 72 (91.1) 36 (81.8)
Activity level
Very active 27 (22.2) 17 (21.5) 10 (22.7)
Active 73 (59.3) 50 (63.3) 23 (52.3)
Inactive 22 (17.9) 12 (15.2) 10 (22.7)
Sedentary 1 (0.8) 0 (0.0) 1 (2.3)
Occupation
Work 45 (36.6) 24 (30.4) 21 (47.7)
Retirement 62 (50.4) 41 (51.9) 21 (47.7)
Voluntary
work 15 (12.2) 13 (16.5) 2 (4.5)
Other 1 (0.8) 1 (1.3) 0 (0.0)
data were transformed into lbs/inch2 (1lb/inch2 = 6.9kPa)
[13]. Grip strength was measured following the procedure
recommended by Mathiowetz and colleagues [14]. The
subjects were seated with their shoulder adducted and neu-
trally rotated, elbow ﬂexed at 90◦, forearm in neutral
position, and wrist between 0◦ and 30◦ of extension. Three
measures of each hand were taken alternately, starting with
thedominanthandandusingthelargestbulbforallsubjects.
The average of the three measures of the dominant hand was
used for analyses. Each interviewer participated in a training
and standardization session before starting data collection.
2.3. Statistical Analyses. Based on an α signiﬁcance level of
5% and power of 80%, a sample of 123 subjects was required
tobeabletodetectacorrelationof0.25oroverasstatistically
signiﬁcant (bilateral test) [15].
Pearson’s correlation coeﬃcients were ﬁrst calculated
between each question on the hand activity questionnaire
(independent variables) and the average grip strength of
the dominant hand, ﬁrst for all the participants and then
separately for the women and men. Secondly, independent
variables including sociodemographic variables that were
signiﬁcantly (P<0.05) correlated with grip strength were
put into a model. The data normality of the dependent
variable (grip strength) was veriﬁed visually with histograms
and statistically with the Kolmogorov-Smirnov test. Multiple
regression analyses were carried out with all possible models
[16] in order to choose the best ﬁnal model using a stepwise
approach. A residual analysis was done to verify the basic
assumptions. SPSS 17 and SAS 9.2 applications were used for
the statistical analyses.
3. Results
As required, a total of 123 community-dwelling adults (79
women; 64%) aged 50 years and older participated in the
study. Most of the participants were right-handed, retired,
and considered themselves to be active (see Table 1). As
expected, the men were stronger than the women (12.8 ±
3.6lbs/inch2 versus 7.9 ±2.7lbs/inch2).Journal of Aging Research 3
Table 2: Signiﬁcant Pearson’s correlation coeﬃcients between questions about diﬃculty doing tasks and grip strength.
Tasks
All participants Women Men
n = 123 n = 79 n = 44
rP value rP value rP value
Q4. Open jam jar −0.606 <0.001 −0.486 <0.001 −0.363 0.015
Q3. Carry grocery bag −0.480 <0.001 −0.379 0.001 −0.388 0.01
Q20. Open bottle −0.431 <0.001 −0.328 0.003 ns
Q12. Carry pot of water −0.427 <0.001 −0.360 0.001 −0.423 0.005
Q7. Hold dictionary −0.385 <0.001 −0.315 0.007 −0.427 0.005
Q17. Wring out towel −0.367 <0.001 −0.263 0.022 ns
Q28. Self-rated strength compared to others −0.361 <0.001 −0.425 <0.001 −0.323 0.03
Q26. Open bag of chips −0.360 <0.001 −0.350 0.002 −0.367 0.01
Q27. Self-rated strength compared to 10 years ago −0.344 <0.001 ns −0.376 0.01
Q2. Carry 2-liter container −0.322 <0.001 −0.258 0.02 −0.351 0.02
Q21. Pour water from jug −0.321 <0.001 −0.288 0.01 −0.351 0.02
Q19. Stir a thick mixture −0.315 <0.001 ns ns
Q25. Open 2-liter carton −0.266 0.004 ns ns
Table 3: Variables most associated with grip strength.
Independent
variables
Regression
coeﬃcients
Cumulative
R2 P values
Women
n = 79
Age −0.13 0.0043
Question 4 −0.66 <0.001
Intercept 17.61 0.54 <0.001
Men
n = 44
Age −0.20 0.0095
Question 28 −1.97 <0.001
Intercept 26.9 0.46 <0.001
Question 4: do you have diﬃculty in opening a jar of jam (or jar of some-
thing else) that has never been opened?
Question 28: how would you rate your grip strength compared to other
people in your age?
Pearson’s correlation coeﬃcients showed that, in general,
questions statistically correlated with objective grip strength
were similar for the women and men (Table 2)e v e ni ft h e
magnitude of correlations may have diﬀered. Two questions,
(20: opening a bottle and 17: wringing out a towel), were
found to be correlated with grip strength for the women
only (and not for the men), whereas question 27 (self-rated
strengthcomparedto10yearsago)wascorrelatedonlytothe
men (and not to the women). Two other questions, (19 and
25),wereassociatedwithgripstrengthforalltheparticipants
but were no longer signiﬁcant when analyses were done by
gender.
Multiple regression analyses carried out with all the
participants showed that question 4 (“D oy o uh a v ed i ﬃculty
opening a jar of jam (or jar of something else) that has
never been opened?”) was the one most associated with grip
strength. When analyses were done by gender, the same
question was the best correlation to the women, while for the
men the question most related to grip strength was 28 (“How
would you rate your grip strength compared to other people
in your age?”) (Table 3). In addition to these questions, age
was the variable best correlated with grip strength. For the
women, age and question 4 together explained 54% of the
variance in their grip strength, while for the men, age and
question 28 explained 46% of the variance (Table 3). The
women reported having diﬀering degrees of diﬃculty when
answering question 4 (none at all: 10 (12.7%); a little: 32
(40.5%); moderate: 15 (19.0%); a lot: 21 (26.6%); one did
not know). The distribution of the answers to question
28 was more homogenous since almost all of the male
participants rated themselves as having “very good” [15
(34.1%)] or “good” [27 (61.4%)] grip strength compared to
other people their age. Only 2 men (4.5%) but 13 (16.5%)
women rated their strength as fairly good. In addition, more
female (82.3%) than male participants (64.5%) rated their
grip strength as being slightly, moderately, or substantially
reducedcomparedto10yearsago,withtheothersestimating
their strength as similar.
4. Discussion
The aim of this study was to identify questions about tasks
or daily activities done with the hands that could estimate
objective grip strength for potential use in phone interviews
or mail questionnaires. Twenty-eight questions were ﬁrst
developed and then correlated with the dominant hand’s
grip strength measurement. As expected, many questions
were found to be correlated with grip strength. Although the
magnitude of the correlation coeﬃcients diﬀered by gender;
similar questions, with some exceptions, were identiﬁed as
being associated with grip strength. However, regression
analyses identiﬁed a diﬀerent question for the men (number
28) and women (number 4) as being the best correlates with
grip strength. For the men, the question concerned self-rated
strength, whereas the one for women related to the degree of
diﬃculty in performing a daily task. This diﬀerence might,
at least in part, be attributable to the type of tasks covered in
the questionnaire. These tasks might not be diﬃcult enough
to require a high degree of strength from men. Since they
are stronger than women and begin to lose their muscle4 Journal of Aging Research
strength later in life [5, 17], men report less diﬃculties than
women in many tasks. Our results support this later decline
in grip strength of the men as a higher percentage of them
rated their grip strength as similar to 10 years ago than the
women, and more of them rated it as “very good” or “good.”
Includingheaviertasksinthequestionnaireofhandactivities
might have revealed stronger correlations with grip strength
among the men. Interestingly, the most relevant question for
the men concerned self-rated grip strength. This question
was selected for the questionnaire, in addition to diﬃculty
doing tasks, based on the frequent question regarding self-
rated health extracted from the OARS Multidimensional
Functional Assessment Questionnaire (OMFAQ) [18], a
question that has been recognized as a reliable indicator of
objective health status and mortality [19].
Among the sociodemographic data, age was found to be
closely related to grip strength, which is well known [5, 20,
21]. Together, those variables were able to explain only a part
of the variance in grip strength (54% and 46% for women
and men, resp.). An estimate will never replace direct meas-
urement of grip strength, which is inﬂuenced by various
factors such as morbidity and nutritional status [22],
socioeconomic and ﬁnancial circumstances in old age [23],
lifestyle, and culture [24] as well as anthropometric variables
[21, 25]. Therefore, other variables should be considered to
optimizegripstrengthestimationforuseinphoneinterviews
ormailquestionnaires.However,thechallengeistoﬁndvalid
yet simple methods to evaluate those variables.
This study has some limitations. First, our eligibility cri-
teria were chosen to include people aged 50 years and older.
H o w e v e r ,t h er e d u c t i o ni ng r i ps t r e n g t hi sa c c e n t u a t e da f t e r
age 75 [26], and many participants had good grip strength
since they were mostly younger. Second, participants were
not randomly selected and may not be representative of the
population of older adults living independently in the com-
munity. However, they were quite representative in terms
of age and gender. Also, the sample size was ﬁrst calculated
without considering gender. Since analyses had to be done
separately for the men and women, the smaller proportion
of men in the present sample reduces the power to detect
signiﬁcant correlations.
To our knowledge, this is the ﬁrst published study aimed
at estimating grip strength using the kind of questions that
could be asked over the phone or in mail questionnaires.
Considering the clinical relevance of grip strength [7, 26],
inclusion of an estimated measure in population-based sur-
veys on aging and activity limitations could help to charac-
terize both health and functional status of the senior popula-
tion.Inaddition,thistypeofinformationmightbehelpfulin
identifying older people who are frail or at risk of becoming
so, in order to promote the functional independence of older
adults and thus improve their quality of life [27]. Future
research should include more participants, particularly men,
in order to enhance the external validity of the study. Also,
futurestudiesshouldincludeolderparticipants(65yearsand
older) since epidemiological studies on activity limitations
are particularly relevant for this population. Finally, using
older participants with poorer grip strength might reveal
stronger correlations with diﬃculty doing manual tasks.
5. Conclusions
The purpose of this study was to identify questions, mainly
related to tasks or daily activities done with the hands, which
would be the best estimators of grip strength. From a ques-
tionnaire composed of 28 questions, only one question per
gender was found to be the best estimator of grip strength,
and only a small proportion of the variance in grip strength
was explained by these questions. This proportion increases
whenageisconsidered.Furtherstudiesareneededtoidentify
other variables that could help to better estimate grip
strength for use in large epidemiological surveys.
Appendix
HandActivityQuestionnaire
Section 1
(1) Do you have diﬃculty in pressing a half-empty tube
of toothpaste?
(2) Do you have diﬃculty in picking up 2 liters of
milk/juicefromthefridgeandcarryingittothetable?
(3) Do you have diﬃculty in holding and carrying a
heavybagofgroceries(bagwithhandles)overashort
distance?
(4) Do you have diﬃculty in opening a jar of jam (or jar
of something else) that has never been opened?
(5) Do you have diﬃculty in turning a round door knob?
(6) Do you have diﬃculty in holding a telephone hand-
set?
(7) Do you have diﬃculty in holding a dictionary/tele-
phone directory with one hand?
(8) Do you have diﬃculty in using a cleaning product
with a trigger spray (like Windex)?
(9) Do you have diﬃculty in turning on a round tap that
is tightly turned oﬀ?
(10) Do you have diﬃculty in holding a hammer and
hammering a nail?
(11) Do you have diﬃculty in cutting a steak with a knife?
(12) Do you have diﬃculty in carrying a medium-sized
pot half full of water (e.g., to cook pasta)?
(13) Do you have diﬃculty in holding a hair dryer?
(14) Do you have diﬃculty in holding a glass when ﬁlling
it under the tap?
(15) Do you have diﬃculty in carrying a plate full of food?
(16) Do you have diﬃculty in ironing your clothes?
(17) Do you have diﬃculty in wringing out a towel to
remove all the water?
(18) Do you have diﬃculty in cutting things up?
(19) Doyouhavediﬃcultyinstirringathickmixturewith
one hand (e.g., Rice Krispies with marshmallows,
fudge)?Journal of Aging Research 5
(20) Do you have diﬃculty in opening a bottle of water or
soft drink that has never been opened?
(21) Do you have diﬃculty in pouring water from a full
kettle or jug?
(22) Doyouhavediﬃcultyinopeningacanwithamanual
can opener?
(23) Doyouhavediﬃcultyinpressingahalf-fullshampoo
bottle?
(24) Doyouhavediﬃcultyinunlockingadoorwithakey?
(25) Doyouhavediﬃcultyinopeninganew2-litercarton
of milk?
(26) Do you have diﬃculty in opening a bag of chips or
the wrapping on a granola bar that has never been
opened?
Section 2
(27) How would you rate your current grip strength
compared to the way it was 10 years ago?
(28) How would you rate your grip strength compared to
other people in your age?
Conﬂict of Interests
The authors declare that they have no conﬂict of interests.
References
[1] E. Topinkov´ a, “Aging, disability and frailty,” Annals of Nutri-
tion and Metabolism, vol. 52, supplement 1, pp. 6–11, 2008.
[2] C. L. Rice, D. A. Cunningham, D. H. Paterson, and P. A.
Rechnitzer, “Strength in an elderly population,” Archives of
Physical Medicine and Rehabilitation, vol. 70, no. 5, pp. 391–
397, 1989.
[3] I. Bautmans, E. Gorus, R. Njemini, and T. Mets, “Handgrip
performance in relation to self-perceived fatigue, physical
functioning and circulating IL-6 in elderly persons without
inﬂammation,” BMC Geriatrics, vol. 7, article 5, 2007.
[4] T. Rantanen, “Muscle strength, disability and mortality,”
Scandinavian Journal of Medicine and Science in Sports, vol. 13,
no. 1, pp. 3–8, 2003.
[ 5 ]H .F r e d e r i k s e n ,J .H j e l m b o r g ,J .M o r t e n s e n ,M .M c g u e ,J .W .
Vaupel, and K. Christensen, “Age trajectories of grip strength:
cross-sectional and longitudinal data among 8342 Danes aged
46 to 102,” Annals of Epidemiology, vol. 16, no. 7, pp. 554–562,
2006.
[ 6 ]N .J o n e sa n dJ .A d a m s ,“ A no v e r v i e wo ft h ee ﬀect of ageing
on hand function,” International Journal of Therapy and
Rehabilitation, vol. 10, no. 8, pp. 374–378, 2003.
[7] H.Syddall, C.Cooper,F. Martin,R.Briggs,and A.A.Sayer, “Is
gripstrengthausefulsinglemarkeroffrailty?”Age and Ageing,
vol. 32, no. 6, pp. 650–656, 2003.
[8] T. Rantanen, J. M. Guralnik, D. Foley et al., “Midlife hand
grip strength as a predictor of old age disability,” Journal of
the American Medical Association, vol. 281, no. 6, pp. 558–560,
1999.
[9] S. Karunananthan, H. Bergman, I. Vedel, and F. Retor-
naz, “Frailty: searching for a relevant clinical and research
paradigm,” R e v u ed eM e d e c i n eI n t e r n e , vol. 30, no. 2, pp. 105–
109, 2009.
[10] Quebec Government, “Demographic Data,” Consulted in
September 2009 on the Institut de la statistique Qu´ ebec
Website, 2008, http://www.stat.gouv.qc.ca/donstat/societe/
demographie/struc poplt/pyram.htm/.
[11] E. Jones, J. G. Hanly, R. Mooney et al., “Strength and
function in the normal and rheumatoid hand,” Journal of
Rheumatology, vol. 18, no. 9, pp. 1313–1318, 1991.
[12] J. Desrosiers, R. Hebert, G. Bravo, and E. Dutil, “Comparison
of the Jamar dynamometer and the Martin vigorimeter for
grip strength measurements in a healthy elderly population,”
Scandinavian Journal of Rehabilitation Medicine, vol. 27, no. 3,
pp. 137–143, 1993.
[13] P. D. Marco, “Pression,” Consulted in October 2010, on Unit
Juggler, 2008, http://fr.unitjuggler.com/convertir-pressure-de-
psi-en-kPa.html/.
[14] V. Mathiowetz, K. Weber, G. Volland, and N. Kashman, “Reli-
ability and validity of grip and pinch strength evaluations,”
Journal of Hand Surgery, vol. 9, no. 2, pp. 222–226, 1984.
[15] D. Machin, M. Campbell, P. Fayes, and A. Pinol, Sample Size
Tables for Clinical Studies, Blackwell Science, Oxford, UK, 2nd
edition, 1997.
[16] D. G. Kleinbaum, L. L. Jupper, and K. E. Muller, “Selecting
the best regression equation,” in Applied Regression Analysis
and Other Multivariate Methods, pp. 314–340, Duxbury Press,
Belmont, Calif, USA, 1988.
[17] C. W. Stegink Jansen, B. R. Niebuhr, D. J. Coussirat, D.
Hawthorne, L. Moreno, and M. Phillip, “Hand force of men
and women over 65 years of age as measured by maximum
pinch and grip force,” Journal of Aging and Physical Activity,
vol. 16, no. 1, pp. 24–41, 2008.
[18] G. G. Fillenbaum and M. A. Smyer, “The development, valid-
ity, and reliability of the OARS multidimensional functional
assessment questionnaire,” Journals of Gerontology, vol. 36, no.
4, pp. 428–434, 1981.
[19] J. M. Mossey and E. Shapiro, “Self-rated health: a predictor
of mortality among the elderly,” American Journal of Public
Health, vol. 72, no. 8, pp. 800–808, 1982.
[20] R. W. Bohannon, J. Bear-Lehman, J. Desrosiers, N. Massy-
Westropp, and V. Mathiowetz, “Average grip strength: a meta-
analysis of data obtained with a Jamar dynamometer from
individuals 75 years or more of age,” Journal of Geriatric
Physical Therapy, vol. 30, no. 1, pp. 28–30, 2001.
[ 2 1 ]J .D e s r o s i e r s ,G .B r a v o ,R .H ´ ebert, and E. Dutil, “Normative
data for grip strength of elderly men and women,” The Amer-
ican Journal of Occupational Therapy, vol. 49, no. 7, pp. 637–
644, 1995.
[22] K.N orman,N.Stob¨ aus,M.C.Gonzalez,J.D.Schulzke,andM.
Pirlich,“Handgripstrength:outcomepredictorandmarkerof
nutritional status,” Clinical Nutrition, vol. 30, no. 2, pp. 135–
142, 2010.
[23] F. M. Hairi, J. P. Mackenbach, K. Andersen-Ranberg, and M.
Avendano, “Does socio-economic status predict grip strength
in older Europeans? Results from the SHARE study in non-
institutionalised men and women aged 50+,” Journal of Epide-
miology and Community Health, vol. 64, no. 9, pp. 829–837,
2010.
[24] S. W. Wu, S. F. Wu, H. W. Liang, Z. T. Wu, and S. Huang,
“Measuring factors aﬀecting grip strength in a Taiwan Chinese
population and a comparison with consolidated norms,”
Applied Ergonomics, vol. 40, no. 4, pp. 811–815, 2009.
[25] K. Li, D. J. Hewson, J. Duchˆ ene, and J. Y. Hogrel, “Predicting
maximal grip strength using hand circumference,” Manual
Therapy, vol. 15, no. 6, pp. 579–585, 2010.6 Journal of Aging Research
[26] R. W. Bohannon, “Hand-grip dynamometry predicts future
outcomes in aging adults,” Journal of Geriatric Physical
Therapy, vol. 31, no. 1, pp. 3–10, 2008.
[27] A. A. Sayer, H. E. Syddall, H. J. Martin, E. M. Dennison, H.
C. Roberts, and C. Cooper, “Is grip strength associated with
health-related quality of life? Findings from the Hertfordshire
Cohort Study,” Age and Ageing, vol. 35, no. 4, pp. 409–415,
2006.